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INTRODUCTION
Suicide in adolescents is a major public health problem and 
one of the leading causes of death worldwide.1 In Korea, sui-
cide has been the most common cause of death in adoles-
cents since 2007.2 Among various risk factors of suicide, non-
fatal self-harm behavior is a significant and growing public 
health concern. A recent meta-analysis estimated that one in 
25 patients presenting to hospital for self-harm will die by sui-
cide within the next 5 years.3 Suicide rate and self-harm be-
havior are rapidly increasing in adolescents, especially among 
females.4 For this reason, adolescents who visit the hospital af-
ter self-harm are an important target for suicide prevention. 
One of the important characteristics of adolescent suicide is its 
social contagion and modeling on suicide behavior.5,6 The ma-
jority of studies support positive associations between expo-
sure to peer suicidal behavior and adolescent suicide attempts, 
and there is mounting evidence of the media’s influence on 
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suicide-related behavior in adolescents.5 Along with suicidal 
attempts, adolescents with non-suicidal self-injury are also 
vulnerable to peer and media influences.6,7 For adolescents 
who sustain clinically serious self-harm injuries, the emergen-
cy department (ED) is the most common treatment setting, 
and it was recommended to be prioritized for research and in-
tervention efforts by the National Strategy for Suicide Preven-
tion in the United States.8 Although the majority of self-harm 
incidents in children and adolescents visiting ED were not fatal, 
these young people have been identified as a high-risk group 
for suicide attempts, with the greatest risk occurring in the pe-
riod immediately after the episode of self-harm.8,9
Repeated self-harm is common, especially in the first week 
after an index hospital presentation.10,11 Repetition of self-harm 
is indicative of persistent distress, and it increases the individ-
ual and societal costs: compared to those who engage in single 
episode of self-harm only, those with repeated self-harm are 
more than twice as likely to die by suicide.12,13 Although research 
has shown changing patterns of risk factors for self-harm and 
its repetition, the majority of studies examining ED visits for self-
harm in adolescents have been conducted in western coun-
tries.3,14 Recent evidence from Taiwan reported that the risk of 
repeated self-harm risk within 1 year was 10.5% in adolescents 
and young people, which is lower than that in western coun-
tries, where among young people, self-harm by medicine over-
dose is increasing and repeat episodes of self-harm is a risk 
factor for repetition.15 Understanding the factors that influ-
ence the rate and pattern of repetition of adolescent self-harm 
at ED will help to establish the prevention strategies and to op-
timize follow-up after a self-harm episode.
Therefore, this study investigated the clinical characteristics 
and trends of adolescents who visited the ED with self-harm 
in one Korean university hospital from 2015 to 2019. We also 
compared the patients with single ED visits to those with mul-




We identified patients aged 12 to 18 years who presented to 
EDs for self-harm from January 2015 to December 2019, based 
on electronic medical records of Severance Hospital in Seoul, 
Korea. In our study, self-harm referred to all thoughts and be-
haviors about intentional harm to oneself, regardless of the 
degree of suicidal intent or medical seriousness. Therefore, 
adolescents with self-harm included all those who visited for 
suicidal ideation, plan, attempts and gestures, non-suicidal 
self-injury, and non-suicidal drug overdose. We identified the 
patients using International Classification of Diseases, 10th 
edition (2010 version) codes for suicidal ideations [R45.8]; lac-
eration of shoulder and upper arm [S40 to S41]; laceration of 
elbow and forearm [S50 to S51]; laceration of wrist and hand 
[S60 to S61]; laceration of hip and thigh [S70 to S71]; lacera-
tion of knee and lower leg [S80 to S81]; laceration of ankle and 
foot [S90 to S91]; poisoning by drugs, medicaments, and biologi-
cal substances [T36 to T50]; toxic effects of substances chiefly 
nonmedicinal as to source [T51 to T65]; intentional self-poison-
ing [X60 to X69]; intentional self-harm by hanging, strangula-
tion, and suffocation [X70]; intentional self-harm by drowning 
and submersion [X71]; intentional self-harm by steam, hot va-
por, and hot objects [X77]; intentional self-harm by sharp object 
[X78]; intentional self-harm by blunt object [X79]; intentional 
self-harm by jumping from a high place [X80]; intentional self-
harm by jumping or lying in front of a moving object [X81]; in-
tentional self-harm by crashing of motor vehicle [X82]; inten-
tional self-harm by other specified means [X83]; personal history 
of self-harm [Z91.5]; sequelae of intentional self-harm [Y87.0]; 
and self-damaging behavior [Z72.8]. 
We excluded duplicated cases with multiple codes and cas-
es without the intention of self-harm after reviewing all of the 
available medical records of patients, especially psychiatric 
consultation notes of the adolescents. We collected the infor-
mation about gender, age, day of visit, reason for visiting ED, 
type of methods used for suicide or self-harm, major stressors, 
prior psychiatric treatments, psychiatric diagnosis, history of 
child abuse, psychiatric family history, and patient disposi-
tion. A patient’s first self-harm presentation during the study 
period was defined as his or her index episode. Methods of self-
harm were categorized into self-poisoning, self-cutting, char-
coal burning, jumping from the height, hanging, strangulation, 
and other methods. A key method was defined as the most le-
thal method used by an individual with multiple ED visits. For 
example, if a patient visited the ED for self-harm episodes with 
hanging and self-cutting, hanging was identified as the key 
method for the patient based on method lethality. This study 
was approved by the Institutional Review Board of Severance 
hospital, Yonsei University College of Medicine, and the ac-
quisition of informed consent was waived for this retrospec-
tive study (IRB number; 2019-3386-001).
Statistical analysis
Continuous variables are expressed as the mean and standard 
deviation or median with range. Continuous variables were 
compared using independent t-tests, while categorical vari-
ables were compared using chi-square test and Fisher’s exact 
tests, as appropriate. Mann-Kendall trend test was used to iden-
tify the trend by year and age. Statistical significance was set at 
p<0.05. All statistical analyses were performed using R soft-
ware (version 3.3.2, R Foundation for statistical computing, Vi-
enna, Austria, available under open source licensing http://
www.r-project.org/).
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From January 2015 to December 2019, 168 individuals aged be-
tween 12 and 18 years (average 15.99±1.64 years) presented to 
the ED (Table 1) following a total of 304 episodes (45 by males 
and 259 by females). Based on the demographic characteristics 
of patients at their index episodes, most patients were female 
(n=137, 81.6%), with a female-to-male ratio of 4.42:1, and the 
number of patients was increased according to age (Mann-
Kendall trend test; overall, p=0.001; female, p=0.003; male, p= 
0.003). The number of 18-year-old male patients was roughly 
triple that of other age male patients, showing the least female-
to-male ratio of 2.57:1 at the age of 18 (Fig. 1).
The number of episodes steeply increased between 2016 
and 2019, and the overall number during this study showed 
an increasing trend (Mann-Kendall trend test, p=0.043) (Fig.  2). 
This pattern was primarily seen in females. In males, while 
there was a slightly decreased number of visits in 2018, proba-
bly due to relatively small numbers, the overall trend was in-
creasing during this study. Between 2016–2017 and 2018–2019, 
there was a 66% increase in the number of episodes presenting 
to ED (46 vs. 187). This increase was greater among females 
(406.5%; 46 vs. 187) than among males (246.2%; 13 vs. 32).
In Fig. 3, there seems to be a monthly variation, with a de-
crease in the number of episodes in March and August, and 
even fewer episodes in January and February. However, after 
taking into account the differing lengths of the month, this trend 
was not significant (chi-square goodness of fit, χ2=9.17, p=0.606).
Clinical characteristic by reason for emergency 
department visit 
Patients visiting the ED with self-harm episodes were divided 
into three groups as follows: suicidal ideation only (n=76), sui-
cidal self-harm (n=117), and non-suicidal self-harm (n=111). 
Demographics and clinical information are summarized in 
Table 2. There was no significant difference in sex and age. In 
suicidal self-harm, self-poisoning was the sole method in 56.4% 
of the episodes, jumping from height in 23.1%, self-cutting in 
16.3%, hanging or strangulation in 5.2%, and charcoal burning 
in 2.6%. In non-suicidal self-harm, self-cutting was the sole 
method in 54.9% of the episodes, self-poisoning in 46.8%, and 
hanging or strangulation in 1.8%. Self-cutting was significantly 
higher in non-suicidal self-harm patients (p<0.001), whereas 
jumping from height was significantly higher in suicidal self-
harm patients (p<0.001). Stabbing, self-biting, and self-hitting 
were also reported in one episode. History of ED visit and psy-
chiatric admission were significantly higher in the suicidal ide-
ation only group than in the suicidal self-harm and non-suicid-
al self-harm groups. However, a history of suicidal behavior or 
psychiatric treatment was not different among groups. More 
patients in the suicidal self-harm (56/117, 47.8%) and non-
suicidal self-harm groups (53/111, 47.8%) reported a history 
of child abuse than did patients in the suicidal ideation only 
Table 1. Numbers of Persons and Episodes Who Referred to the Emer-
gency Department after Self-Harm, by Year and Sex
Year
Males Females Both
Persons Episodes Persons Episodes Persons Episodes
2015   0   0   17   26   17   26
2016   3   3   13   21   16   24
2017   9 10   21   25   30   35
2018   7   9   46   77   53   86
2019 12 23   40 110   52 133
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Fig. 1. Number of patients by age at the first ED visit and gender during the observed period. ED, emergency department.
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group (16/76, 21.1%; p<0.001). Unknown history of child abuse 
in the suicidal self-harm, non-suicidal self-harm, and suicidal 
ideation only groups were reported in 14/117 (12.0%), 9/111 
(8.1%), and 7/76 (9.2%), respectively, without statistical differ-
ence. Among types of child abuse, emotional and neglect types 
were significantly higher in suicidal and non-suicidal self-harm 
groups. For major stressors, relationship with family was the 
leading cause in the suicidal and non-suicidal self-harm groups, 
with a significantly higher proportion compared to the ideation 
only group (9.2% vs. 39.3% vs. 42.3%; p<0.001 for both compar-
isons). In contrast, no specific stressor was identified in the ide-
ation only group (60.5% vs. 27.3% vs. 35.1%; p<0.001 for both 
comparisons). Depression was higher in the suicidal and non-
suicidal self-harm groups (47.4% vs. 73.5% vs. 73.0%; p<0.001 
for both comparisons), whereas bipolar disorder was higher 
in the ideation only group (28.9% vs. 9.4% vs. 7.2%; p<0.001 for 
both comparisons). While the rate of admission to psychiatry 
was lower in the non-suicidal self-harm group, the rate of ad-
mission to other departments or transfer was higher in the sui-
cidal self-harm group than in the other two groups. Discharge 
with follow-up in the outpatient department (OPD) was higher 
in the ideation only group (64.5%) than in the suicidal self-harm 
(40.2%, p<0.001) and non-suicidal self-harm groups (48.6%, 
p=0.033). In contrast, discharge without follow-up in the OPD 
was higher in the non-suicidal self-harm group (38.7%) than 
in the suicidal self-harm (26.5%, p=0.048) and ideation only 
groups (14.5%, p<0.001). Comorbid diagnosis is summarized 
in Supplementary Table 1 (only online).
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Table 2. Demographic and Clinical Characteristics of Adolescent Self-Harm Episodes in the ED
Reason for ED visits Suicidal ideation only Suicidal self-harm Non-suicidal self-harm
Number of episodes 76 117 111
Sex, female 61 (80.3) 103 (88.0) 95 (85.6)
Age, mean±SD 15.99±1.64 15.95±1.65 15.97±1.64
Method*
Self-poisoning - 66 (56.4) 52 (46.8)
Self-cutting§ - 19 (16.3) 61 (54.9)
Charcoal burning - 3 (2.6) 0 (0.0)
Jumping from height§ - 27 (23.1) 0 (0.0)
Hanging or strangulation - 6 (5.2) 2 (1.8)
Stabbing - 1 (0.9) 0 (0.0)
Self-biting - 0 (0.0) 1 (0.9)
Self-hitting - 0 (0.0) 1 (0.9)
History of suicidal behavior 64 (84.3) 96 (82.1) 92 (82.9)
History of ED visit†‡ 54 (71.1) 46 (39.3) 48 (43.2)
History of psychiatric treatment 65 (85.5) 92 (78.6) 85 (76.6)
History of psychiatric admission†‡ 56 (73.7) 46 (39.3) 47 (42.3)
Child abuse history
No 53 (69.7) 47 (40.2) 49 (44.1)
Yes*†‡ 16 (21.1) 56 (47.8) 53 (47.8)
Sexual 0 (0.0) 13 (11.1) 4 (3.6)
Physical 6 (7.9) 14 (12.0) 12 (10.8)
Emotional†‡ 12 (15.8) 44 (37.6) 44 (39.6)
Neglect†‡ 7 (9.2) 29 (24.8) 27 (24.3)
Unknown 7 (9.2) 14 (12.0) 9 (8.1)
Familial psychiatric history
No 40 (52.6) 54 (46.2) 43 (38.7)
Yes 26 (34.2) 28 (23.9) 40 (36.0)
Unknown 9 (11.8) 35 (29.9) 28 (25.2)
Major stressor*
Relationship with family†‡ 7 (9.2) 46 (39.3) 47 (42.3)
Peer relationship 9 (11.8) 23 (19.7) 16 (14.4)
Romantic relationship 7 (9.2) 7 (6.0) 4 (3.6)
Academic stress 9 (11.8) 21 (18.0) 8 (7.2)
School adaptation 3 (3.9) 8 (6.8) 5 (4.5)
School violence 1 (1.3) 0 (0.0) 0 (0.0)
No specific stressor†‡ 46 (60.5) 32 (27.3) 39 (35.1)
Psychiatric diagnosis*
Depression†‡ 36 (47.4) 86 (73.5) 81 (73.0)
Adjustment disorder 7 (9.2) 15 (12.8) 11 (9.9)
Bipolar disorder†‡ 22 (28.9) 11 (9.4) 8 (7.2)
PTSD 2 (2.6) 11 (9.4) 3 (2.7)
Anxiety disorder 3 (3.9) 3 (2.6) 3 (2.7)
Somatic symptom disorder 1 (1.3) 2 (1.7) 2 (1.8)
Psychotic disorder 3 (3.9) 2 (1.7) 0 (0.0)
OCD 2 (2.6) 2 (1.7) 4 (3.6)
Eating disorder 1 (1.3) 1 (0.9) 0 (0.0)
Disposition of ED
Admission to psychiatry‡§ 16 (21.1) 27 (23.1) 11 (9.9)
Admission to other departments or transfer†§ 0 (0.0) 11 (9.4) 3 (2.7)
Discharge with follow-up OPD visit†§ 49 (64.5) 47 (40.2) 54 (48.6)
Discharge without follow-up OPD visit†‡§ 11 (14.5) 31 (26.5) 43 (38.7)
Death 0 (0.0) 1 (0.9) 0 (0.0)
ED, emergency department; SD, standard deviation; PTSD, post-traumatic stress disorder; OCD, obsessive-compulsive disorder; OPD, outpatient department.
Values are presented as number (%).
*Multiple choices were allowed, †p<0.05 for suicidal ideation only and suicidal self-harm, ‡p<0.05 for suicidal ideation only and non-suicidal self-harm, §p<0.05 
for suicidal self-harm and non-suicidal self-harm.
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Comparison between single and multiple visit groups
Approximately 24.4% (n=41; female 35, male 6) of patients had 
one or more self-harm attempts after the index episode, and 
177 self-harm episodes were recorded in the multiple visit 
group (Table 3). Among the 41 patients who repeatedly inflict-
ed self-harm, 22 (53.7%) patients repeated once, 6 (14.6%) twice, 
4 (9.8%) thrice, and 9 (21.9%) repeated 4 or more times during 
the study. The median interval of repetition between visits was 
30 days (range 1–602 days). Among 117 episodes in multiple 
visits, repeated visits after over 6 months were 11 episodes, and 
2 episodes re-visited the ED after over 1 year. There was no sta-
tistical difference in sex and age between the two groups. The 
multiple visit group tended to have more history of psychiatric 
treatment/admission (58.3% vs. 85.4%, p=0.002; 14.2% vs. 43.9%, 
p<0.001), history of child abuse (32.3% vs. 53.7%, p=0.013), and 
familial psychiatric history (13.4% vs. 31.7%, p=0.008) com-
pared to single visit group. Among the history of child abuse, 
sexual and emotional types of child abuse were more common 
in the multiple visit group (3.1% vs. 12.2%, p=0.040; 25.2% vs. 
43.9%, p=0.023). However, an unknown history of familial psy-
chiatric history was more common in the single visit group 
(40.9% vs.19.5%; p=0.012), probably due to limited interview at 
ED. Concerning the reasons for visit to ED, episodes with suicid-
al ideation only were more common in the multiple visit group 
than in the single visit group (14.2% vs. 32.8%, p<0.001), but 
episodes with suicidal attempt or non-suicidal self-harm epi-
sodes were not different. In the key methods of the multiple visit 
group, jumping from height (10.2% vs. 24.4%, p=0.021) and 
hanging/strangulation (0.8% vs. 9.8%, p=0.013), which were 
generally considered as more lethal methods, were significant-
ly higher. Self-poisoning and self-cutting were not significantly 
different (p=0.720 and p=0.544). In contrast, those who did not 
choose any method other than complaining about suicidal 
ideation were only two, and they were not statistically signifi-
cant (14.2% vs. 4.9%, p=0.164). While discharge from ED with 
follow-up OPD visit was higher in the multiple visits group (p< 
0.001), admission to another department or transfer and dis-
charge without follow-up OPD visit was higher in the single visit 
group (p=0.027 and p<0.001, respectively). Admission to psy-
chiatry was not different between the two groups (p=0.091).
DISCUSSION
We have investigated a consecutive series of children and ad-
olescents aged 12 to 18 years who presented to the ED follow-
ing self-harm between 2015 and 2019. During the study, the 
number of patients and episodes with self-harm increased, 
and were higher among female than in male patients. When 
comparing groups based on the reason for the visit, there were 
differences in the methods used for self-harm, major stressor, 
and underlying psychiatric diagnosis. Additionally, repeated 
ED visitors with self-harm had more history of psychiatric 
treatment/admission, history of child abuse, familial psychi-
atric history compared to single visit patients. Key methods 
among multiple ED visits also tended to be more lethal, such 
Table 3. Comparison of Characteristics between Patients with a Single 





Number of episodes 127 177
Sex, female 102/127 (80.3) 35/41 (85.3)
Age (yr), mean±SD 15.94±1.72 15.92±1.68
12–15 50 (39.3) 14 (34.1)
16–18 77 (60.7) 27 (65.9)
Repetition interval between visits (days) 
  (median, range)
- 30 (1–602)
History of psychiatric treatment† 74 (58.3) 35 (85.4)
History of psychiatric admission† 18 (14.2) 18 (43.9)
Child abuse history†
No 62 (48.8) 16 (39.0)
Yes*† 41 (32.3) 22 (53.7)
Sexual† 4 (3.1)   5 (12.2)
Physical 17 (13.4) 4 (9.8)
Emotional† 32 (25.2) 18 (43.9)
Neglect 23 (18.1) 12 (29.3)
Unknown 24 (18.9) 3 (7.3)
Familial psychiatric history†
No 58 (45.7) 20 (48.8)
Yes† 17 (13.4) 13 (31.7)
Unknown† 52 (40.9)   8 (19.5)
Alcohol consumption† 11/127 (8.7) 2/177 (1.1)
Reason for visits
Suicidal ideation only† 18/127 (14.2) 58/177 (32.8)
Suicidal self-harm 56/127 (44.1) 61/177 (34.5)
Non-suicidal self-harm 53/127 (41.7) 58/177 (32.8)
Key method
Self-poisoning 54 (42.5) 16 (39.0)
Self-cutting 36 (28.3)   9 (22.0)
Charcoal burning 3 (2.4) 0 (0.0)
Jumping from the height† 13 (10.2) 10 (24.4)
Hanging or strangulation† 1 (0.8) 4 (9.8)
Ideation only† 18 (14.2) 2 (4.9)
Others 2 (1.6) 0 (0.0)
Disposition of ED
Admission to psychiatry 17/127 (13.4) 37/177 (20.9)
Admission to other departments or 
  transfer†
10/127 (7.9) 4/177 (2.3)
Discharge with follow up OPD visit† 31/127 (24.4) 119/177 (67.2)
Discharge without follow up OPD visit† 69/127 (54.3) 16/177 (9.0)
Death 0/127 (0.0) 1/177 (0.6)
ED, emergency department; OPD, outpatient department.
Values are presented as number (%). Reason for visit and ED results were 
calculated using the number of ED visit episodes as the denominator, and the 
number of patients as the denominator otherwise.
*Multiple choices were allowed, †p<0.05 comparison between the two groups.
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as jumping from height and hanging/strangulation. 
Recent studies indicated an increasing trend of self-harm in 
adolescents worldwide. In the present study, “self-harm” re-
ferred to both suicidal attempt and non-suicidal self-injury,16 
with injurious behavior or with ideation only. In one meta-anal-
ysis of community-based studies,17 the prevalence of self-harm 
in adolescents increased between 1990 and 2015, showing a 
lifetime prevalence of 16.9%. In particular, based on the latest 
data up to 2019 from this study, there has been a steep increase 
in the number of ED visits for self-harm since 2018. The rea-
son for this increase is still unclear, but one possible explana-
tion may include the rapid increase in self-harm-related content 
on the internet, based on social media. Among young people, 
social networking and picture/video sharing platforms, such 
as Instagram and YouTube, have become increasingly popu-
lar in recent years. Social network services have also received 
considerable attention in Korea due to the influence of self-
harm contents uploaded by celebrities around the year 2018, 
as well as a widespread phenomenon of so-called “self-harm 
certification” in which adolescents upload pictures of self-
harm with a hashtag of “self-harmer” using their “self-harm 
accounts.”18 Due to growing concerns about hazardous con-
tents on the internet, the Korean Ministry of Health and Welfare 
has been constantly performing “self-harm and suicide con-
tents cleaning activity.” During the 2 weeks of intensive moni-
toring in July 2018, it was found that the number of pictures or 
videos about self-harm and suicide reported on Korean web-
sites had increased by 3728% (n=8039), compared to the same 
period in 2017 (n=210), and self-harm certifying pictures were 
most common (6808 cases, 84%).19 It is known that contact 
with others engaging in self-harm is one of the major risk fac-
tors for self-harm.1 Although these factors related to social me-
dia may help to provide a sense of community and encourage-
ment for recovery, it is presumed that vulnerable adolescents 
may be easily triggered to show imitational behaviors, due to 
their exposure to self-harm related contents.20 A systematic re-
view found that internet use may exert a negative influence on 
adolescents by normalizing self-harm and potentially discour-
aging them from seeking professional help. The internet can 
also be used for “cyber-bullying” of peers, leading to a relation-
ship with increased risk of self-harm.21 A more recent study 
reported that exposure to self-harm on Instagram was related 
to self-harm and suicidality-related outcomes.22 As our results 
have revealed the rapidly increasing trend of ED visits for self-
harm among Korean adolescents, further study is required to 
confirm the relationship between this trend and the exposure 
to self-harm contents on social media.
In line with previous studies,23,24 self-cutting was the leading 
method of self-harm in the non-suicidal group, in contrast to 
the more lethal methods, while jumping from height was high-
er in the suicidal group. Interestingly, in both the suicidal and 
non-suicidal self-harm groups, a significant proportion of sub-
stance used in self-poisoning were drugs that were prescribed 
by doctors (Supplementary Table 2, only online); therefore, 
physicians should be careful to ensure that adolescents are 
monitored with regard to their compliance in taking the med-
icines prescribed to them appropriately. 
The increase in the number of episodes was more than the 
increase in the number of people, which is attributed to the in-
crease in the number of multiple visit patients. Since the repe-
tition of deliberate self-harm is known to increase the risk of 
further self-harm and eventual suicide,12,25,26 it is important to 
understand the factors associated with multiple ED visits. In 
this study, about 24.4% of the patients repeatedly visited ED 
with self-harm after an index episode, which was much higher 
than the proportion reported in previous studies,15,27 probably 
due to different clinical settings. The higher proportion of pri-
or psychiatric treatment and psychiatric admission, familial 
psychiatric history, and child abuse history in multiple ED vis-
its were in accordance with the results of previous studies,1,28,29 
which suggest that these are important risk factors for the rep-
etition of self-harm and suicide in adolescents. In one study,28 
the severity of symptoms and distance to the hospital were 
also suggested to be the risk factors for repeated ED visits; 
however, these factors could not be investigated due to the lack 
of information from ED. Moreover, despite the importance of 
this information in predicting repetition, the history of child 
abuse and familial psychiatric treatment was not obtained prop-
erly in a considerable proportion of the ED visit cases. In addi-
tion, a structured form to collect information for self-harm in 
the ED might help to select the high-risk adolescents for repe-
tition of self-harm and individualize the intervention strategy.
Interestingly, the proportion of alcohol consumption was 
higher in the single visit group than in the multiple visit group. 
Acute alcohol intoxication is a known risk factor for suicidal 
behavior, and it also increases psychological distress, aggres-
siveness, suicide-specific alcohol expectancies, and cognitive 
constriction, which impairs the generation and implementa-
tion of alternative coping strategies.30 Non-suicidal self-injury 
also co-occurs with problematic alcohol use, and a higher risk 
of suicide has been associated with a potentially harmful com-
bination of behaviors. Among personality traits, impulsivity 
has been independently linked to both self-harm and alcohol 
use and may, therefore, represent a potential underlying behav-
ioral mechanism.31 In one systematic review,32 mood-based im-
pulsivity was associated with the initiation of self-harm, while 
cognitive facets of impulsivity were related to the maintenance 
of self-harm. To explain the different proportions of alcohol 
consumption between groups, further study is required to de-
termine which facets of trait impulsivity are elevated in the in-
dividuals who visit the ED single or multiple times for either 
self-harm or problematic alcohol consumption.
Although the number of monthly episodes decreased in 
March and August, which are the months when the spring and 
fall semesters begin, the difference was not statistically signifi-
cant, mainly due to the limited number of ED visit episodes by 
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the months. Moreover, academic stress or school adaptation 
was not the leading stressor in all groups. The result did not 
correspond with the previous study based on postmortem re-
ports of suicides, whichh reported that for middle and high 
school students in Korea, the death toll from suicides increased 
during the school term, especially in March, and decreased 
during vacation periods.33 Although this discrepancy might be 
attributed to the different study settings, the monthly or sea-
sonal variation should be further analyzed with nationwide ED 
data to identify the relationship between the academic calen-
dar and ED visits for self-harm.
This study had several limitations. First, the patients in this 
study were from an ED of a single hospital with a relatively small 
population; therefore, our results cannot be generalized to all 
Korean adolescents presenting to clinical services and cannot 
represent the community population. However, presenting 
to the ED itself can be a risk factor associated with suicidal 
thoughts and behaviors, and it is known that ED is the most 
common setting for adolescents who sustain clinically serious 
self-harm.8 Therefore, it is meaningful to understand the clini-
cal characteristics of adolescents who visit ED, as well as the 
factors associated with multiple visits and the repetition of self-
harm. Second, due to the retrospective nature of this study 
with ED medical records, information may be scarce and in-
complete, particularly in single visit cases. For example, the 
reason for the different proportions of depression and bipolar 
disorder between groups was not clear in this study. Besides, 
due to the lack of limited quantitative data, such as the self-in-
jury trauma scale, it was not possible to classify the identified 
cases in terms of severity. However, board-certified psychia-
trists with experiences of child and adolescent psychiatry thor-
oughly reviewed not only the ED psychiatric consultation notes, 
but also the medical records of outpatient clinic and admis-
sion after ED visit, to gather in-depth information. Third, since 
only one patient died of suicidal attempt at the ED despite ur-
gent treatment after jumping from a high place, not all deaths 
from suicide may have been included in our study. Since it is 
difficult to confirm the cause of death at the ED, the code for a 
patient who was dead on arrival was likely to be inserted as “ill-
defined and unknown cause of mortality (R99)” instead of a 
code indicating suicidal intent, such as “intentional self-harm 
by hanging.” In the present study, the cases with R99 were not 
included, as the intent of self-harm could not be distinguished 
only with ED profiles in a significant portion of the cases. 
In conclusion, we identified the increasing trend of ED vis-
its and the increase of repeated ED visits for self-harm in Ko-
rean adolescents. For self-harm adolescents, the history of 
psychiatric treatment/admission, child abuse, and familial 
psychiatric history should be properly obtained to identify the 
risk for multiple ED visits and future suicidal attempts. To pre-
vent self-harm in adolescents, further studies are needed to ex-
plore the association between this upsurge flow of self-harm 
and increasing self-harm contents on the internet, and ascer-
tain the risk factors of multiple ED visits for appropriate after-
ED visit care plans.
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